The change of HSP47, collagen specific molecular chaperone, expression in rat skeletal muscle may regulate collagen production with gravitational conditions.
It is well known that unloading of skeletal muscle with spaceflight leads skeletal muscle atrophy. However, it remains unclear how the extracellular matrix within the muscle and the connective tissues such as tendon and ligament respond to reduced mechanical load including microgravity, although they have been thought to play important roles in both the transmission of force and the signal transduction between cells and tissues. Type-I collagen and type-IV collagen, both of the major components of extracellular matrix and connective tissues. We focused on change of these collagen synthesis with mechanical load. To obtain an insight into the effects of gravitational changing on the protein metabolism of collagen in skeletal muscle during mechanical unloading, reloading after unloading, we investigated changes in the amount of Heat shock protein 47 (HSP47), has been postulated to be a collagen-specific molecular chaperone localized in the ER (Nagata et al, 1992). Western blot analysis revealed that HSP47 in rat soleus muscle decreases at 5 days after hindlimb suspension (HS). On the other hand, HSP47 in rat soleus muscle increases at 5 days after hypergravity (HG) induced by the centrifugation. RT-PCR analysis showed HSP47 mRNA decreased with HS earlier, as compared with collagen type-I and type-IV mRNA. From these results, the amount of HSP47 changing by gravitational condition may effect on signal transfers in the primary stage of adaptation and the change of HSP47 expression in skeletal muscle may regulate collagen production with gravitational conditions.